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\Factorization Formulal
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|Fragmentation dominance in high pTI
e CS-Fusion : a3 /p5
o CS-FR: ag /D% :Braaten,Yuan PRL71(1993)1673
g* — 2g + ce(®s{V)) — ¢/
e CO-FR: a3v4 / p% :Braaten, Fleming PRL74(1995)3327
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ICoIor Singlet Matrix Elementsl

Phenomenological Determination

by use of Vacuum Saturation Approximation
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IFR Correction Factorl

H
do’fr)\[“’fr — IJ’]

H
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H
dotx = dop* %

|Octet ME Determination ('t,b('n,s))l

determine (Og(3S1)) and M,
by fitting the p distributions to CDF DATA

M, = (0s(1Sp)) + r(0s(3Py)) /m2,

3.0(py = 5.5GeV) < M, < 3.55(18)

1
T = (Og&fo», O<xr<l1

IOctet ME Determination (XC)I

determine (Og(®S1))
by fitting the pp distributions to CDF DATA
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| Theoretical lNPUTSl

Partons
'iaj:goq’(ja q:uadas

Fragmentation Function
LO g* — 658(351)
Evolution pg > 4m?2 /2

Neglect massive evolution effect(Boundary)
Kniehl, Zwirner, hep-ph/9909517.

1.45 < me < 1.55 GeV

MRST98LO, CTEQSL

One Loop as with Aqcp

Scale pup, pr/2, 2pr
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n ~ (1,0,0,—1) : Frame Dependent
We choose Partonic CM for k || P

— LO FR : NOT 100% TRANS POL
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Direct x.—> J/v¥ vy at the Tevatron
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Polarization vector in a special frame I

Where will you measure?

hadron

dirty formula :

ic CM = collider CM

GOOD for measurement

partonic CM

helicity amplitude method : simple formula

|Express basis vector in fully covariant forml

hadron

(P

ic CM = collider CM

p* A(0, 2)

+ P)* ~ (1,0)

ZW ~ p*(P + P) —p- (P + P)p*

if we sum -

- — azimuthal symmetry
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~ TOT — 3LON
~ TOT + LON

and J /1) Polarization

We see J /1) by measuring ™t pu™ pair

dl'/dcos@ ~ 1 4 acos? 6

0 = Z(p.f/@ba P‘+)

We get LON/TOT by fitting o to

dI' /d cos @ measurement

POL 100% TRAN UNPOL 100% LON
Q +1 0 -1



IXcZ polarization vector I |

EI-"V(A)Jzz - ALZAS e""(AL)Eﬂ'(AS)

X(L: I,AL;S: 1,A8|J229A>

I XeJ — J /1y polarization I

EM-EL1 transition : dipole approximation

P(xo — 1) =3

P(xi(d) — vr) = 2

P(x2(0) — 1) = }

P (others — 1) =0

l ' — J/mm polarization I

S —wave dominance

No difference
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Summaryl

1y’ polarization disagrees with CDF data
ERROR-BARs are TOO large

First calculation of prompt J /1) polarization

x adds TRANS pr < 15GeV

»’ and x POL cancel in the high pr region

AGREES LOW & INTERMEDIATE pr
DISAGREES HIGHEST pp bin
by 30
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|Discussion|

| et’s wait for the RUN |l data!

Higher order corrections?

Fragmentation dominance at High pr

— explains CDF UNPOL DATA

— POl DATA : SERIOUS CHALLENGE

‘If wrong, Why?l

predictions of LO perturbative QCD

for spin-dependence : wrong?
me might be too small to use NRQCD?

If J/4 is not for NRQCD,
How about Y ?



